Stage specific glycosylation pattern for lactoseries carbohydrates in the developing chick retina.
Based on the idea of differentiation-related changes in the glycosylation pattern of neurons, the expression of two cell surface oligosaccharide epitopes, N-acetyl-lactosamine (NALA), and its sulpho-glucuronyl derivative (HNK-1), was studied, by immunohistochemistry and Western blot experiments, in the developing chick retina beginning on day 2 of incubation (E2) until day 18 post-hatching. NALA was detectable on neuroepithelial cells as soon as the primary optic vesicles formed, and this pattern continued until E3. During subsequent retinal development NALA expression became progressively restricted in concert with the appearance of postmitotic neurons as revealed by neurite outgrowth, and with the formation of synaptic contacts until it disappeared at the end of the incubation period. The pattern of NALA expression was the inverse of HNK-1 which was detected for the first time at E3 on postmitotic ganglion cells accumulating at the vitreal surface. The number of HNK-1+ cells steadily increased until around E10, when the entire neural epithelium was labelled. Synchronously to synaptogenesis, most neurons lost their HNK-1 immunoreactivity. At the time of hatching the adult-like pattern was found, characterised by subpopulations of labelled horizontal, bipolar, amacrine, and ganglion cells. Immunoblot experiments demonstrated transient NALA glycosylation of protein bands, partially identical in their apparent molecular weight to those proteins with HNK-1 glycosylation. The observed temporospatial changes in the glycosylation patterns of distinct proteins during retinal development suggest NALA as a suitable marker for neuronal proliferation, and HNK-1 for differentiation and establishment of final synaptic configuration.